INTRODUCTION
Pectus excavatum (PE), also known as funnel chest, is the most common chest wall deformity, characterized by inward displacement of the sternum and the costal cartilages. PE occurs in males three to five times more often than in females, with an incidence of one case in every 400 to 1,000 births [1, 2] . Physical limitations and/or psychosocial distress can be observed in patients with PE and may result in a decreased quality of life [3] . The physical limitations caused by PE are mostly cardiopulmonary restrictions resulting in fatigue, exercise intolerance, shortness of breath, palpitations, and chest discomfort or pain [4] . The psychosocial problems associated with PE are mostly characterized by low self-esteem and avoidance of social and physical activities due to the appearance of the chest [5] . Nuss in 1987, is the current surgical approach for the correction of PE. Nuss et al. [6] published their 10-year experiences in 1998. Since that time, minimally invasive repair has mostly replaced the Ravitch procedure, because minimally invasive repair involves shorter operations and minimal surgical scarring [7] . However, Kang et al. [8] reported in 2012 that long-term satisfaction was not related to the operation type, but instead was related to the completeness of the correction and the absence of recurrence.
The primary aim of medical care is to increase the patient's quality of life, which includes physical and psychosocial well-being. The Nuss Questionnaire was first published and validated by Lawson et al. [9] in 2003 as a disease-specific tool for the evaluation of quality of life in pediatric patients with PE. Krasopoulos et al. [10] modified the questionnaire for adults. Improvements in physical and psychosocial well-being, with a better quality of life, have been reported after the minimally invasive repair of PE [5, [9] [10] [11] [12] [13] .
In the present study we aimed to evaluate the validity and the reliability of the Turkish version of the Nuss Questionnaire modified for Adults (NQmA). The two-step Nuss Questionnaire for pediatric patients and their parents is used to assess the disease-specific quality of life of patients with pectus deformities. Child and parent versions of the questionnaire were first published and validated by Lawson et al. [9] . The Nuss Questionnaire was modified for adult patients by Krasopoulos et al. [10] , and the scoring of the first three questions was reversed. 
METHODS

1) Statistical analysis
The AMOS ver. 6.0 (AMOS Development Co., SPSS Inc., Chicago, IL, USA) and SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA) software packages were used for statistical analysis.
The content validity ratio and content validity index were used to examine the validity of the content based on the assessment of experts. Content validity means that the items in the test appropriately sample the content domain. The content validity ratio is used to determine whether specific test items should be retained or deleted. The content validity index is the mean of the content validity ratios of the remaining items in the test [14] . Cronbach's alpha was calculated to assess the reliability of the overall questionnaire, as well as to assess its physical and psychosocial components individually. Cronbach's alpha is a number between 0 and 1 [15] that measures internal consistency and reliability [16] . Internal consistency indicates the degree to which test items all measure the same concept [15] . In order to evaluate the contribution of each item to the questionnaire, item-total correlation coefficients and Cronbach's alpha values if item deleted were also calculated. Exploratory factor analysis (EFA) was used to assess construct validity. EFA is used to reduce the amount of data by grouping related items together [16] . The KaiserMeyer-Olkin measure of sampling adequacy is a number between 0 and 1 that measures the adequacy of the data in terms of the sample size. Bartlett's test of sphericity, which is a prerequisite for EFA, demonstrates whether the data have a multivariate distribution. Eigenvalues are used to decide the number of factors included in EFA [17] , and each eigenvalue accounts for a certain percentage of the variance [18] .
Confirmatory factor analysis (CFA) was used to confirm the construct validity. CFA is employed to determine whether the A. Tugba Bahadir, et al factor structure indicated by EFA is represented in the data or not [18] , and fit indices are used to confirm the CFA model [17] . The fit indices that we evaluated were the root mean square error of approximation, the goodness of fit index, the comparative fit index, the standardized root mean square er- 
1) Expert opinions and content validity
We asked 14 experts for their opinions. The expected minimum content validity ratio for 14 experts was 51% [14] .
Content validity ratios were provided for all items, and were between 57% and 100% in both of the questionnaires. The content validity index of the expert opinions was 91% for the patient questionnaire and 96% for the parent questionnaire.
The content validity indices were 79% or higher for all of the items in both of the patient and the parent questionnaires [19] .
2) Reliability and construct validity Eigenvalues=2.170; EFA variance explained=19.955%; AVE for CFA=94.3%.
weight.' After two items deleted, the Cronbach's alpha value and item-total correlation coefficients were calculated and the factor structure was examined. The Cronbach's alpha value of the remaining 11 items in the parent questionnaire was 0.800.
The item-total correlation coefficients of the questionnaire were between 0.32 and 0.62 (Table 4) .
3) Exploratory factor analysis
(1) Patient questionnaire: EFA was conducted to assess the construct validity of the questionnaire, using the Varimax rotation method. In the EFA procedure, the parameters were grouped into two factors with eigenvalues ＞1. Two factors explained 51.1% of the total variance (Table 5 ). According to the Kaiser-Meyer-Olkin measure of sample adequacy, which was 0.812 (＞0.80), the sample size was adequate. According to the Bartlett's test, the hypothesis was accepted that the correlation matrix was not an identity matrix (Bartlett's test, p=0.000 [＜0.05]) [16] . Items 1-9 were included in the psy- (Table 6 ). According to the EFA, items 1-8 were included in the psychosocial component and items 9-12 were included in the physical component; the factor loadings ranged from 0.436 to 0.856.
4) Confirmatory factor analysis
(1) Patient questionnaire: CFA was used to confirm the two-factor structure revealed in the EFA. According to CFA, the standardized regression weights ranged from 0.32 to 0.84 ( Fig. 1) , and the t-tests indicated statistical significance.
(2) Parent questionnaire: According to CFA, the standardized regression weights ranged from 0.46 to 0.86 (Fig. 2) , and the t-tests indicated statistical significance. According to the fit indices for both the patient and the parent questionnaires, the two-factor (psychosocial and physical) model demonstrated good fit (Table 7) . Modification indices between covariance errors ＞20 were allowed to correlate (Figs.
1, 2) [20] . As a result, the fit of the model improved for both questionnaires. CFA confirmed the construct validity of the factors that were obtained for both the patient and the parent questionnaires.
The physical and psychosocial components were correlated between the patient and the parent questionnaires (Table 8) .
Turkish Version of NQmA is Valid and Reliable
− 117 − Eigenvalues=1.749; EFA variance explained=25.325%; AVE for CFA=93.6%. The two components were also correlated within the patient and the parent questionnaires, with a higher correlation between the patient and parent questionnaires observed for the physical component.
DISCUSSION
Recent studies have shown that the minimally invasive repair of PE generally results in improved self-esteem and quality of life [5, [9] [10] [11] [12] [13] . In order to evaluate the effect of this surgical technique on the quality of life of our patients, we translated the questionnaire into Turkish and adapted it.
In the patient questionnaire, four of the question stems [15, 18] . As a result of the reliability analyses and EFA, there was no need to exclude any item from the patient questionnaire, although two items were excluded from the parent questionnaire. Reliability and construct validity were demonstrated for the remaining 11 items. EFA indicated that both the patient and the parent questionnaires were divided into physical and psychosocial components, which was confirmed by CFA results.
In conclusion, the adaptation of the NQmA into Turkish was successful, and it was found to be valid and reliable for the assessment of quality of life in Turkish patients with PE.
The NQmA is easy for participants to complete and was found to be helpful for clinicians performing follow-up on their patients' quality of life [3, 9, 10] .
